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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to obtain a 
device which has a broad visual field angle and does not 
give rise to a residual phenomenon by regulating sub- 
picture element regions with sub-electrode regions having 
apertures on at least either of the angles and sides of a 
polygonal shape. 

SOLUTION: The picture electrodes 24 of the liquid crystal 
display device 100 have the plural apertures 24a. These 
apertures regulate the sub-electrode regions 50 having the 
apertures 24a on the angles or sides of the polygonal shape 
and act to axisymmetrically align the liquid crystal molecules 
40a in the sub-picture element regions regulated by the 
sub-electrode regions 50. When voltage is applied to a liquid 
crystal layer 40, the liquid crystal molecules 40a having 
negative dielectric anisotropy are so align that the major 
axes of the molecules are made perpendicular to electric 
lines E of force. The electric lines E of force on the 
peripheries of the apertures 24a incline to the surfaces of 
the substrate 21 and the substrate 31 and the liquid crystal 
molecules 40a on the peripheries of the apertures 24a are so aligned as to fall radially around the 
apertures 24a. Consequently, the liquid crystal molecules 40a in the sub- picture element regions 
60 are axisymmetrically aligned. 
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[4#i*i**ot&K] 

ii***i] mimtet. i2i^^ mmism.t 

f£S&ig«£^m2gEE£te. *:h,«xl**A«{l!llc, 
^iti^ Sf2ti^ tt*l**J:tJ<*2a*fc: 

ffii*5«Ml«***|jeu 

ttttttA Jl 0>ttA 5>tF- ^tt^WiB ffij-f -5 tt* 

tt*:/»5*«*tt,- £ft*oft:fcj;iJ<i2tf>d>fc< it— 

[1***2] ffli5fsi««tt, -^hy^^^jciag^ 

tt*«<0»**«o*ft«xj&«, fltf2d>fc< i t low 
l^ttMtttrflrrs 1***1 ki|Btt<D»A*a*RC.- 

2 KHB4ft0>ttASi*£tC 

mfcicsafr-rs, «***3fci5*o«A»**S6«. 

<it— MIBtft*«*{c. »auWlcE«S;h,fc:Qfl 
»*r*t6, t***lG*0fl*A*CTi*lK. 

[i***6 j iwiB«ixw*2aKs^a< i t-# 

I*** 1 EttifcWdlS^K*. 

[1***7] ffiEHKAJItt. ft^II^ttlrfts 
^ b b b W^T-^^^t*5 9 , loMSWMCfe^ 
T, ««Am^«A#^tt, ^15^15^^^® 2£ 
«^*teaacic:BBr$l-*-«, n**lIBtt0>ttA**M 

So 

[§*** 8 ] me* i x rj% 2 stR*»*-#-s 

-»^«3teS4r3E^*L, 1 S«*5 J: tfjg 2 gfc i 
tt-#^«nteffii<aBB^ it 1**>**>JBW* 

*M4ffifflj6tRSr3EJc*Tr6, I*** l 

[is** 9 ] nUiEm i s^s^j: v* 2 s^^»^-r 5 

tt-»o«3t«i^BBJc, d>tt< it l*OjE<D«W* 
»*tt**f5-*M4ffifflj6«4r3Ejc#-*-5, f*** i 
I2«0>iRA*^K1B 0 
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[f***i o] #jiE*is«:fcj:o<*2Sffi*ft#+ 

S-^fi^S^iictL, l**i*«isj:t/*2as« 
^-^KS^fll:, '>4<tt)ift«)ritttt 
«*««r*-rs, »*9iia*o«A»^8«. 
[f***l l] mettAJBMc^rY 7/u#J«r#^ gtiK 
AJl*>ffcA#^ra:tt»^JiO«$ (7>fc*5t?^4f&(7>jg^ 

i^ixf^ftS, tt*9io»A»^S1K. 
[«W<z>»«l*RW] 
[0 0 0 1 ] 

/0 [*9J*>*-*-5Rtl¥i>»] *»8iMc, ^ 
[0 0 0 2] 

[«fc**>fifl¥] aft, $ B a B ^gti:Lr, TN (Twis 
ted Nematic)MO^ B B B ^^g^XS:<ffl^bixT^-5o 
-^>TNffl»A**SS«W«A»tt, -kT2ftOl£frg| 

K««A*SS«fctt, &9*Affio«ftft#t£dS;fc 

^ ud*t»nos:tea*^ansiv^5WJB^»s. 

[0 0 0 3 ] coj: 5 ^m^^tSfc^lc, ftcoR 
mm^^^5^ B a B »^i^ii:i£fp]^^^^fe^ 

aiHSBrS] L fc»AJB J; £ ft® *f £r*5*3 J: -t *f«-f 5 r. 
S^i^T-^So tot, ^t^ft^TfpJ{C*5^TS5^=i 

ibegi*- KT-«:, "mffWiDttftfcis^TaA^ofli 
^7t*-(p]ii^c*-fS]^baS"rs i, wpostea*^ 

[0 0 0 4] 3 1 1 0 3 6 #4** tit, ttfp)« 

**lc«A»W»#**tJc«ix«r it* 9 , -^-jfi] 

*t, ^*ffi«-t?7tor*^Tfi^aftWttSr»sci^ 
[0 0 0 5] 

[»B#*ifcLJ: ii-fSBM] L3&»Lft*«fe, Jii£L 
fc. 6-311036 

**, «A^W«jBE^»^SJS*^31ix5««^i»* 

^{c^^l, »«a*i*an5i^5iBii3fl«*i:s D 

>0 tifzh<vx-hy^ /t«ft4*ttSr*u. MSf^^L 



3 

ft » ^ mm z m&-t 5 n £ £ s w <t -r ^ o 

10 0 0 7 ] 

^c7>mfili:ft5i^5B«*4r^L, ttitt»«»8»: 

[o o o 8 1 HUtsmi amis, -7 hy ^wcia®^ 

RtlB^ft< ti>l ^<nV7Mffim%L*:ft'fZ>Mf&t IT 
[0 0 0 9] WIB**0*^»*«*«:«36-#-5iW|B* 

[0 0 1 01 «rlB#ft*tt0<B»Wtt«r*b, mjfa?£ B B B 
*«>«A»^«t, tt*ft«(DIsl6»*«il^Lrtl»» 

[ooii] WlBJSi **»j:o s JWriaj|i2«*(D^ft< 

[0 0 12] H Utami5:U { m2S^co^ft< — # 

[0013] miB»AJi». a sr^rr a » 

[0014] miBffiXIS«5J:Vfl!2S««:KMF-t-«- 
— ^fl3tfiiowt, 4>&< 1 1 ift(30A(Dja^^m 

[0015] iWEJBi Ste*5J:U j m2S«^^-r6- 
WM^rlCtL, K*lX«:fcJ:irtir2S«£t* 
— *f^«*ffii:^Pfl^, 4>ft< £ i#<0iEtf>Jg#r^S 
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[0016] WE*l S«*5J:V«2S««:»«f-#--5 — 
-^co«*«^(r>ra«c, ^ft< £ 
[0 0 17] WE« a 1iB«t^-r9^?PJ«:*&^., KttAJI 

[0 0 18] KT\ Mico^TRStSo 

[0 0 19] ^M&W<fc«A**K«fc:*5^T, iSal/IK 

a« ^ft5 6 Ma 

a»fc«^fc«tf>«#£ft-5. Mfctf, A<offmm27te& 
ttfifti^Mfflc^lT, ^^ftttSrSKKE 

Taw*** tcgaft-r*. 

[0 0 2 0] *ft^<Oft:fc £T/i2<Z>*J>ft< UB 
B B B ^^W^^{cSfi^i-^^^^^^^i^^^^ 

[0 0 2 1 ] »»fB«rt©*Slii!fl»S:^t5 £ , qq 

So 

[0 0 2 2 ] 

[^Momsco^fli] atastor tv-^-f-* hy^^i 

[0023] (*jfcflg» 1 ) 3£J67gift 1 (CJ: 
*0 gli 0 0 <D 1 WEB *r«^Wi£B 1 

2 o <b^ffS]S^ (# 7-7>r;^iS) 3 0i:l:^^ 

Ott, 3WftSS2 0«I*ffiUl, #6112 

2. mi2 4, iBffi]jR2 esr^coffir^rso 

Wmz 4Jc«ffi*rBlia-fS*:a6^*S2 l CM^ixT 
t^7^f^If (AittlCttTFT) ^iBIIIttffiW 

Oli, 5§8^ftS«3 l ^^ B e B ^4 omj^EIc, =7 — y 



s 

[ 0 0 2 4 J m&i£^mW: 10 0 GQ^9ff ®H 2 4li, « 

W^O^P^2 4afi, £ftfi£<Dft££: 
«i2tC§BP«p 2 4 a fctf-rs 5 0££|5£ 

«>«Aa^4 o a *»»3ft;*fc{cEfSi$-fr5 j: oizftm-t 

[0 0 2 5 ] mi (a) KSfJ:}!:, }RAJ|4ofc:« 

ffi^Biinisnrir^fti^in^fci^rwt, ?k*»^4 o a 

tt, SUE AM 2 6^.1^3 6fcJ:SiB|pija*JAJcj;o 
T, MEBIW2 6 0*BBlC»LTaatfcElRl 

t^c hi (b) £^-#-£5^ ffi B B B ^4 6 ^m£E&f=p 

^Oatt, Efc»brMK*« 

«P«2 4 a <©J353<7>«A#^-4 0 a f4, §iP^2 4a 
^*««6 Ort^ffiAiH^ 0 ai4, tt^J-Wtt^EffiJ 

[0 0 2 6] ■ 2 ««no«AS^StC iooi:| 
^^r^r^v h y **s«2 o<nit&mz*tj& 

i"6«*iz>JiffiH*^-#- B $fctc^L£:EI 1 14, MeA*** 
S«*H2<7> i - i ' *fceofc«BA»fejlfcBfc:«S 

[0027] r?f-f^^y^^S20B, j&s* 

i2 4|:Mt51EW«t5TFT 7 0 TFT 

•) 72i, TFT7 Otoy-^l^-^flf 
SV-^S (flr#H) 7 4^:, fe^S2 4i^ttt<!: 

14, tttt«*lctttt8*#aE4f!7 6«rffli>r^t5 
l N fc>t$5Cs On Common^ jfi 3r lt^5^, hSS 
• Sr^Blf^TitttafAtr^filt-^SCs On Gate«itSrfl| 

[0 0 2 8] &#A«2 4(4, 1S*(7>WPil5 2 4 a^| 
t5o tttOiP^2 4 a(j:, ft 
5t^«i«*50a, 5 0b, 5 0c^t5 8 t 
Wt, »fcifi^BJa«2 4 a 0*fr|fl±*j|SA, 

tzmiz x o t«j* $ ti & ft mx&m-t sci^t?*, 

t^«*««5 o c ©Ht^tTft^HPBfl, 

#2 4o^t^tnW5 0 crtt?*ttt^« ^ £ 

lCctor»«$nrt^ 0 s o a <b 5 o c 
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e 

ty«««tt 5 0 a *5 J:(J« 5 0 c t ttl? 
[0 0 2 9] *%hJgtt<B»A*^£tt 1 0 0 14, «*. 

/cWn«5 2 4 a»«$ti5J; 5ft/^-yS:M^5- 

^^Jfe^^^^^nsr t^r-i^-* v y 

p ^^^5: tWZZ. ^Iffi3 0t>^^ 
8feSrffiv^Tff«T-#S. ^9^m#2 4*5J:U f ^-fS]m^3 
414. i^50nm(DITO (^Vv'^AWM) 

[0 0 3 0 ] *§b*lfcT ^^r^-f^r \> \) 0 t 

3 6 JALS-204 : 0 *<£j£=f .Atfcfii) *:BlJByj5fe 

t£J:0fi*L)fco SMBlP]JBt2 6 6 £ LTI4, ± 

h y **Sffi2 0 lZ\£&m4. 5 M m<7> 
W&mm\z*i? y -^HiJHfcJ: &#7*IB*ta*S,AL*: 

-4. 0, A n = 0 . 08) trSALfc, ^ GO J; ? L 
T, »M*»fi0 0irl»fc o *3S«»*TI4, Jfeiff 
««2 4{CPP^|5 2 4 a fcJSaLfcWfcSLW, Q 

M&%tfam&izi&ji£i^xh ^-rticom&iz&^x 

Sr^atfttfJ:^. £Hc, «£3§«« 2 4 IC&B □ « 2 4 a 
*Ml»-rZb* ar*R«r^^-^>^LTtt»S«2 4 
Sr^filt-^SXaiilfelf^r, ra«?«cHlP«P2 4 a«r^fiS:r 

[0 0 3 1 ] I3i:, KAt^Sti o oc^fiiiE 

^«5tiH*««»*rffo>5:ilS*«:^ 0 j^ggffi* 1 0 0 
^ a 14, t^S««6 0a, 6 0 b *5 J;(;6 0 c f 
5o t^SS86 0a, 6 0 b fcJ:U^6 0 c 14, -tn 
-fix, H2^«t«*5 0a, 50bfc^(/50c 
(aoTM^tlT^So TFT70, h 7 2 , 

y-^^7 4 ^a^iiL^i^t«^iir^§ 

5» *5J:U c BBa«2 4 af4*<««*nrir^<5 m®>^ 

T-(4, te*1S«<Z>*S3*"fp]<Z) ^(4^3 0 0 umX*. 
milXfan tf 5/^(4^)1 00 xzm, iPtli24aOSi 
» (4^1 0 mt^5 9 



T 

[0 0 3 2 ] i3^b«P>d^J:3lc, *^»*««6 
Oa. 6 0 b *Sj;tf6 o c rttctt, +*Offl3fe*«^4B 

iE*»©t 5 0 a *3 J: V 5 0 c 7? 

«SSixT^5tyft*fltt6 0 a*5cfcU*6 0 crtf 
tt, 4SIIgltEM<:4ri-efl%««|^, 
««5 0 b ?«£3;h,T^S1F:/fe»tRJg6 0 b^r- 

ft. t^iS86 0a, 6 0 b &£Xf6 0 c <7)Mli23|5 

xh. Lx\,*&zt -r 

|p^2 4 a (aoticfc^i#iaor 

[0 0 3 3] JiiELfeJ: J: St, j£ 

^:-r^^^^-e#s 0 *£or, r o»a***&«<z>»;^ 

fc, A*,±3ftS t? JCS*P#BBtt, M 2 0 m s e c T\ 

[ o o 3 4 ] ±n<omx'it, m&M<n-9-'7mffim%i5 o 

a, 5 0b, 5 0cS:»«LfcA«, 

4 (DfdK7>^.J^gl4 (a) (c) C/Tt a £ bid, 3l 

fij&Ex±(o&ftj&<D-9-zrmmm& s o 2 
4<Dm*m5 (a) (c) ic^-r. mitiis 15 

(a) (C^ Lfc £ 5 (C, /^A^0>A(CMan 2 4 a £:gfi 
tlttft^l, B5 (b) fc*LfcJ; 5lcAftf<7)* 
W-!SJc:BIIp*B2 4 a fc»«Lt t> «U\ H 5 ( b ) co 

05 ( c ) 

ic^LfcJ; pfc, S^-^O^P§B 2 4 a SrAfi*0>iafc: 
E«LTfcJ:t* d Ha»2 4a^ttu, P3 

<K»Wtt^i«irN#ft?p (Kt»4< RIciEv*) T-&>£-<!; 
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[0 0 3 5] *^»IB««6 0 £12, #)2 0 a m 

r m.mm^ um-m2 0 ^^5: ttm 

10 «^©/<7^S:*l8tr, MQfl!2 4aOKI (ty 

[0036] (Xtt^«i2) ^»i2TO, mm\z.m 

2 4 (7)^ B B B g{iJCD^ffi{c, £ h\zm%$Z 4 b ^rft5 6 
[0 0 3 7 ] H7MH6 0>VII-VII' *|{C?&o3t»fffi® 

^r^-f-o s«2 1 ±\zmj&£ti'fc.i&mm2 2\z.m^tm 

t^rtCJ;^ 00315 2 4 b 4r«-rs»*««2 4« 

/***lti^5. do® 2 4 b<7>as£tt#j5 ^mt% aau 

#) 1 0 /i mT£>£ 0 11^1 0/imWiP^2 4 a^H 
[0 0 3 8] DD^5 2 4 b±(7>^ B B B ^4 0 a tt, 0D^5 2 

4 b <n&m\zmj££tiTzm\M.&faiig2 6 otiic^Lr 
sarfcgsrS]-#"^ (7>r-, pfl«2 4bow^ (Hl7^6o^ 
{-fp]^ortt*rwttJ-«<. w^isjii, ^b b b^ 

4 0a d«BB P^1S2 4 a C0^32(C^*-r^*f^®#^ J: o 
T^<^[p] (HJPW2 4 a O^.L>^>b^rS]#) tl$&X 
&>Z>o ^oT, P^"t*5 2OC0^ pffi 2 4 a O^r^f 
fl:DflS2 4b?rMt5^ ^P^5 2 4 a 
±^5^a6^#(C c fc^r^^4x6^ B B B ^4 0a^ 

»*«*6 0^co^ B a B ^^4 Oli, Da§B2 4b(7)*^tt 

5 0 a ^Sia«B(7>»«:W**ft:ttJCDaffl 2 4b 6 
-^i^ot, ^^^cOM1^^0^ B a B ^-^4 0 a <D$& 
»WE|Si«:5B«-fb (^^tocottg$r@^) fsc^^f 
#^>. -f fc*>*>, 0flS24bll ^Pff5 2 4 a fctftWL 

r, t^^«^^^t5 0 i*ot, cogs 2 4 b (Oil 
Wilt. MQM2 4 a J; 5 (CgS 

7<7 tlf, ttt^ttTfcoTJ;^, 
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[0039] mmmm 2 tomA^t^msm. i^wicn 

-f^hy^^5fi8 0OM2 4b«:, Witt, 

co|§a^cD^iK - 2 2(D*Si:xyf-> 

^Arpgfi-t-*- £2*T-#5 0 QDSP2 4 b 213, 

[0 0 4 0] XX«I2 <0«ft*;F$g«fc:*IBI 

i^ff ^wm L^ttJftr, 1 i 0 0 b ^lH*- 

1 o«di*^SS« 10001 1 0 0 a £ n«| 

tC, fe^l OObtt, -9-7MfeSWK6 0 a , 6 0b 
*3JiU<6 0 c ty»*fl«6 0a, 60b*5 

iV6 0cli, -tix-ett, l6WSS«*5 0a, 
5 0 bfej:u«5 o clc iotas Snt*35 , MttftK 
IrJ Dfl»2 4blcttllc^*nt^5. T 
FT70, y-hi7 2, y-^i74, ttifc^S:^! 
Kl* 7 6 ft if # Srigigi L ft V t J* int^5*& 

? y ? h y ^^*»rtSftt^*«B&) *5 
<fctfHJp«5 2 4 a ttKSBJixti^. 
*»***aE«7 6a«AJl«3|S'C««SnTi^«. & 
^^^1)2^(7)^ (i^ 3 0 0 y mt, MZlJifi) 
OlfyfttftlOOtfm, MQffi24ai7)£1^10 

[0 0 4 1 ] *WS»ttfc*3l^rt>, IMl &[iq|K 

DD« 2 4 b lc J: o t«» • S«ftt5 r i d«f* 5 D =tt 
oT, ^»««8 2^«a*^S6«o*^4#f4W:, 

tt 15 S LttflsWfcfc fct^T t> Eft 1*38 £ Lfta»o 

[0 0 4 2] i|5C0^T-(i, Bfc^i^fl&WWSB 5 0 
a, 5 0b, 5 0cSr«fiH;L&^, *:/««««0>#!R 
tt^jfrfetcRfeJiftlr*. 14 (a) 3&*b (c) (c^Lfc 

ft, B9 (a) (c) (C^Lfci 5fCQDS|5 2 4 b £ 

Mttt)^t\ *fc, H8 (a) *>><b (c) (C^L/c 
B§P»2 4 a*r#-r5i»5B««2 4JC»LT, ^ttl^tl 
H10 (a) 7!>>tb (c) {^^L/Cct 5 (CQflSfl 2 4 b 4J£ 
JftLttJ:^. DflW2 4bli, *fc#W3£fto4 3 'fr*tt&@ 

4 aOt*«Jttit«at5i £4*£F£ L< , fH}P3|5 2 

4 *&m&+&&amt&mti:&f*j»*:m&-t-&£5i£ 
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3a«^flgfij£*n5naffl 2 4 b t>, t^is«6orti: 

J»Jtt£n*QQtt2 4 b 5ic 

[0 04 3] roipft. QD^5 2 4 beMt^^il: 
if?, t^*«60(O«^«|50tfm-«10 
0 ix mflSSffctili, *&— ft**^#*:S«(-»fi»:-r« 
Ci:^t*#5o D03B2 4 b<DX££, f^it; 

jo &^mwi<Dm&\zfcciz&ftft&b&&m&b<o'<9> 
[0044] (mmrnm 3 ) ±eoh*^» 1 2 r- 

14, ScAJB 4 0 <z>j?£ -y-b it, 

if— xtflu^, r^f^7> y *;*S;KJbM 

9 2 3^JK9R«4fi 1 0 0 c ^tc^ft-f 5 £ , j^3R|S« 1 0 
0 c ft©««©»S*Efto-S#an5I^^i)5 0 

z<D~79x^y? tf— x{cisiafR]6o$Ltt^i5Sih-r-5yh 
20 fi*7*hyy/77^s»sri^t, *^*fL4 

[0 0 4 5] IWli £fl^M, 7^r>f^hy^ 
R8 3 : SCSTJCSflStfcjBS) t4umi«a*Lt 0 

««3aoia«±^ia:a#6j 2 o ^ m^«^ 9 4 

ctptc, C03fe8MkfS«fKiz>fl|SrJtjt . §|&u Hi 2 
(a) «C^L^W»-?36*bft5tt}R(Dggfi9 4 *r*J* L 
fee Hi 2 (b) IotU;J;5I:, M^^fi^ig 

1^7 6 SrA««"»*(7>5t4:aia Lft^tt»"C»fi8: It 

[0 0 4 6 ] ^O^L ^M^^l £P#|CLT, 

*B1SD Lfctt*tf»*«« l 0 0 d &ffiS;fcffiSK&r«£ 
Lfc«», ii3(OTltJ:5l;, *n**LOH!p«B2 

4 afc»*UT*4»Wiklt«tfc«n, ttXWKl 0 

0 d * \z. \* m%c<D$&ttmi rfii & mm £ ft r t ^ - ^ 

Jfe^^l 1 100^ l^^lc, ^tl^^4#t4 

40 *m+*b 1 1>(^ , ^^s^i4^ 

[0 0 4 7 ] (H»^fli4) ±tEO^te^^l-3{C^ 
l^TiS, ^a B B l4 0^<l:Lt, ^(7>^m^^tt^^ 

Ttt, ±fBO^ a H B ^(Ci7^^/U^j (W*.tf, S8 1 

1 r^^^ttM) ^rttlfco Ojc^oij-S^-r 
5(? 7/utf^^iv fii8/zmlc^5J:)l:^Y7/^J^ 
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B B B ^^g£|l]Sllc. Jfeo#J«Jft*^J:t/e**o-&^ 

[0 0 4 8] ±i&Lfc J: p{c^ a B B ^(c^^ ^yu^J^:^ /0 
»Lfcri:S:l8t^r, Hifc^M 1 m»\c It , }£ B B B ^ 

trRl»Ltt(«ttk»mi 0 0 e 

a (C^LT^ B B B ^^*#t«IC|ein, 0 0 

Ztl1t 9 ^2ffe^4(7>^ B B B ^^@c7)^4#tt^, ^ffi 

&tt i afRA&F&C 1 0 o irHOSSfc, tu&mn&&& 
ixfr^ofco ^bic:, ^^^/^J^r^PUr^^^?S B B B 20 

fc^{c^c5^ B a B ^^^@co^igi^cDter^ar#-r^ 

[0049] (^tfi5) 5 lessor li, 

[0050] «A*^SS 100 £Rtf ^-^oflgTfrK 

1 0 2 bO®JR«i*fS]S:x*li, »^ffirt^R45U6*|6)K: 

[0 0 5 1] il5 (a) (b) ^Lfc£ 5 

ffiffl^tSOBlff** (nx, ny, nz) 
n x-ny >n z Ogg^Sr^-f 5 ttffiH«^rM3fe« £ ft 

A»^K«i o 0<^^7^Stgi:oPfliclS:W)to 

[0052] 115 (a) lZ7jk^fz£ 5 1 #t<7>&*S 

10 4a «r«5feffi 102ai ftAX^ttC 1 0 0 (7) 40 
»S^OlBfcKtta»^tt. fffflgfil04a(D^ 
•7*— v'a > = :7-f/l'Aff (dp) X { (nx + ny) / 
2-nz} £?£ B B B JIO V 9*r — isa V==^ B B 0 ilcO^^ X 

(ne-no) <Dj6jS it 1/2 - 3/2C/^i 

ffiffi««*r«3frKi 0 2b j:j$ B l^f l 0 0 t<nffi 
[0 0 5 3 ] His (b) le^LfcJ: 0 

2atio2b^^7^s«^cofflic, ^n-etufc+i 
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0>ffiffi*Kl 0 4 a&TJ*l 0 4 b(7>y v-a >-£r^ 

§f-T\ MIO !i ^f->3 J:^ 1/2-3/ 

2 lefts J: 5l^tSwi:lcJ:oT, t&fc#tt#3clS 

[0054] 015 (a) ( b ) te^ Lfcffiffl SfrK 

10 4a 104b £Rtf /ti£ B B B ^^@0$li!:£:H 

i6W,Lra0it5o fgaiii^y ^-r-^a 

60nm (iSasJgcDJ?^ 4 . 5^m, ne = l. 55, 
n o = 1 . 47) C^ir, l^r(Dy^f->3^t 
-TSte+i^S 10 4a RXI 104b ^rffl^ti^^M 
^tt««C*5(tS»5fi*<Z>af|ft#tt«:Hl 6 (a) M;^ 
i\ Hi 6 (a) *tfO«tt0tt, fi*$4^4 5° *f6]fc: 

• (^«<7>aiB*«ri ^ Ur««ftbfcffl[) Sr^-To H 
16 (a) «*0^6O° Icjotf 5iti£^Ofit£ry * 
f-S/a ylC^Lt^B ^ h Lfc«**Bl 8 (b) \Z 

[0055] 1116 (a) )&»&*>a»5J; ffiffl^S 
10 4 aRt/1 0 4b SrRWftV^ (0 nm) «5fe 

S9B*^±X-L (*»*l#*±D 

ffiffl*«104a (Xtf/Xli 1 0 4 b) 
£rRtf\ U ^T^—fa > (dpX (nx-hny) / 

2-nz) M^iic^ts^^aor, Hi 6 

(b) m&m&m&zitzct&x-z 

4#fcl % y &*f—is a »&S#)1 8 0 nm 

(«**^ y v'a >-<7} 1/ 2) ~#}5 4 0 nm 

(* B B B S<7>y *7*-> 3 ^(7>3/2) ^K^^t, 

[0 0 5 6 ] _bi£Lfc£ 5^. ttffi*tRa«ai^»-&Jc 

^offt (tt«^rip]3&»feflCv^*rRi) ^ B B B St7>te 

^=3> h h<7>*^^"5j«B^ftofe 0 £*ble. Hi 7 
(a) XO 5 (b) iZTjk l,tz£ 0 {C, nx>ny = nz(73 
^^rftStt^Ml 0 6 aXtT/Xttl 0 6 bZM 
?tfcl 0 2 a&UVXttl 0 2b i: ^ SS 4: t^BUe 
R»fc. ft^l^Sl 0 6 a&lfl 06boy ^t^— v'a 
> {dpX (nx- (ny + nz) / 2 } Sr^ff T*^ B B B 

soy ^7^— v-a ^^<om \ / \ o—mi/ 1 ocomi- 

5° tftt*ffift*|Sl^e)ftti:*o«*/7«:fi»l:t 
[0 0 5 7 ] 117 (a) Ik.TJt ( b ) bfcffiffl*tS 
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10 6 a*5j:tM 0 6b £^ ^ B a B ^^g<^Jil£ 
Hl8Sr#SLrRSt5. ^ B a B ilO y v- a vri* 

3 6 0 nm (f£ B a B ;i <7>J? £ 4 . 5 m. ne = l. 5 
5, no=l. 47) lC*J-Lr, «5teWl*F5j <T> V ? 
v^3>- (dpx (n x - (n y + n z) / 2 ) &9kt£%> 
ffifflieSl 0 6 a&tfl 0 6 b ?:^^cI^(DM^ 
^tr*5{t6^ili^60^^^#^^gll 8 (a) \ZiF-t 0 
te*S, te*B^ffi<Dn zlft^ftoy >3 >- (d p X 

(nx+ny)/2-nz) Ii2 5 OnmClgH 
fco Hi 8 (a) ^co^tteii, M3t«^4 5° 

* 1 £ LtjMlftlfci) ^r^-To HI 

is (a) <7>ta^ ea*6 o° fc*5W<5S«**>«*r y * 

T^-^a ^ic^br^ci <y h lfe»*SrHl 8 (b) ^ 

[0058] Hi 8 (a) frhfrfrZX ffiffi^ffi 
1 0 6 a&tfl 0 6 b SrRtffc^ (Onm) »<g\ {H^ 
$gl£4 5 0 #fRjK*5^TW£l£r«-f (6^**<*S) 

»ifi*^±#L (*8ltt^«*L) 
#6>ilftl\ ttfl«Sl06a (M/Xlil0 6b) 
*Ktf. frOVf'r — ^>3> (dpx (nx- (ny + 
nz) /2) &5SW*ffii-R:rr£-£«cJ;oT, Hi 
8 (b) fcl«Lfc:J:5fc:. aaB**«^S-fr«- *3ft«-c 
^5o 4#tC, MSfioy^f-v'ay^3 6nm 
(«M(O!/^f^^g>©l/10) — ^ 2 5 2 nm 
(SIiOU^r-^3yO7/10) <7>i£ffl^&>£ 
alias* 1**5*3 4:^0. 0 3 StTSScot-, 0^60 

[0 0 5 9 ] ±a*0> 2 S|g60ttti^« 104aa04 
b&U<l 0 6aa0 6bfl H 1 9 (a) (C^bfc^ 
fC, M^fc-tirTJE^Tfc ctl/^o HIl 9 (a) \C7Fl^f- 

ffll/^Ct^r-#5, £ib{£. Hi 9 (b) (c) 
fc^Lfc^lc, 2 «JH^ffiffii&«&te^fr £ 
K««ffi*fl*r*»*tt*r*-f S 2*ft<4ffiffl^*gi l o 
aRV/X 110 b4:M^TtBI«ft«»ftttt6fe#S 

[0 0 6 0 ] ±«oie*^j»t»W[, MKft^— K*>« 

fc-f *¥KIrJ*— K (TN^-K^STN^-Kf) £ 
[0 0 6 1 ] 
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«£ft3o *««ojatft*^«tt, 
^acititfflf^, # 

[o o 6 2] **§j§o«A*^$se«u ^yt^-^, 

U fc^co^ B a B ^^(c^jS^IJ^ £ft 5 0 
itf [BBBOffiWftRR] 

[Hi] ^^^tcJ:^« B B B ^^:^Scoii^^^(7)»r® 
iS:I^(OTtiT^5 0 (a) tt*£«HUnuR1B, 

(b) tt«iHR«ffiBnarattii«:**t**t*-r. 

[12] *&m\cxzmihm^mmzm^btiz>T?T 

[13] xik^tti co^ B H B ^^g^^p^n^:m^^D 

S*rfTo/t:e*Sr^"t*Ht»*>So 
^ [14] ^^8^com B H B ^^^@{c^^ibnS^^m@0 
flh <Z> £: * _b cE H & 6 a 
IB5] ^PJOM B B B^flCf^^tl5^mii(?) 

te <o#j £ ^-r ±.m h *c & 5 o 

[H6] ^^^{^J:^ B a B ^^^g{c^^^ixsr ^f 1 
>r h y *;*Sffiff> i^*(c^-rs«^ci7>±®H^ 

[17] h 6 ovii-vii' isjcfto^r ^^-f ^ h y 
[18] IWl2 0$ B B B $^^fi:^riItE§:M 

j<7 istzvtmx^ i«fe*««*ac*ri=f/uTT?«*B[*«* 
[19] ^^co^ai^^Sic^^^n^i^^m^o 

[Hi o] -*«n^fltA*9K1KSc:ffit^ixS|ft3R«« 
^MofiTilSr^-riffiHTfc-So 

[Bill *—Xlz£Z1feXfcmft<DWtt 
WiElRl^ait*:*"*-, i^**«*ilC55=3/u7r^(H3te 

[Hi 2] K»^bft5tt«t*iB«:*-rST t^r*^ 

fca*tS8jB*«»«**Lfc««r, (b) l*ffl«3Sfi*iliB 
*± (c tttt * ft M ^ ^rft ^Erft ^ -*" 0 

[Hi 3] OMt/TgKctKllE^H] 
^JDLfc^^T^ l^*«««rittSf-=i^T-eflB3feH»« 

[Hi 4] XX«tt4 ^ai^^gjc^raprnffiSrSi 

ajSSrfTofcjgSSr^-^Hr-fcSo 
[Hi 5] Xlk^tt5 ^*R B 1i»^SHi<D«fiS:Sr3K^:M(c 
5<? ^t»fEir^5o 



15 

im i 6 ] ( a ) \*. mmmm s io4a& 
vi 0 4 b &^zmikm^mw<nm&7FVtm\zisrtz> 
Sigi^^mftfe^tt^^'r^^yr^So (b) te, 

[Hi 7] «5 0|t!l«Bi^tWM^ 
IM 1 8 ] ( a ) «t. HJkTf^ 5 Ote^S^S 1 0 6 a & 

t/i o 6 b &^zmik&^m&<vWt&^vtm\z.tsrt z> 
Siili^om^ft#tt^^-r^^7"e*>5o (b) is, 

2 0. 8 0 TV 7-^-7-* h V 
2 1,31 mfa 
2 2 I6JRJK 

2 4 ^sti 
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2 4a ffiulfc 
2 4b DD^fS 

2 6,3 6 IBfrJjg 

3 0 ttfamm (X^-y^^f&tfl) 

3 2 jJ7—7*/i"?m 

3 4 

4 o m&m 

4 0 a jg B B B ^ 

50, 50a, 50b, 50c i^^S^^^c 
60, 60a, 60b, 60c 
7 0 TFT 

72 htm 

7 4 y-^gfi^ 

7 6 m®)®a&mm ■ 

9 2 -f^^^vt tr — x 

9 4 

10 0 iKAXvXt 

100a. 100b, 100c, lOOd, lOOe 



[02] 




000-4 7217 




2 0 0 0- 



[05] [gjgj 



(12) 



&ffi2 000-47217 




000-47217 



[112] [113] [114] 




4#9B2 000-47217 




(a) 



102a 
• 108a 
- 109o 



MOO 



102b 



(b) 





102a 




110a 




jlQO 










102t> 



W r 



102a 
110o 



aU~-ii<ii 

J 102b 



(15) 



&m 2000-47217 



18] 



0.01 

















A 


















































if*** 

















IT go M 




100 200 
»J*7*-2/a >(nm) 



300 



(72)3§PJ* £ 

(72) ^PJ* i&Ji, 16 

*H**K#HffiF»K*a»r22»22* > 



F ^ — A (#^) 2H090 HB08Y HC06 KA05 KA08 

LA02 LA04 LA06 LA09 MA01 
MA15 

2H092 GA21 GA28 JA24 NAOl PA02 
PA03 PA10 PA11 QA07 QA10 

5C094 AA12 AA13 AA43 BA03 BA43 
CA23 EB02 EC03 ED02 ED 14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



